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REMARKS 

OVERVIEW 

Claims 1-13 are pending in this application. Claims 11-13 are new. The present response 
is an earnest effort to place all claims in proper form for immediate allowance. 

INFORMATION DISCLOSURE STATEMENT 

The Examiner indicates that the Examiner did not receive a copy of the item titled "New 
Z-Based ♦ . . Performance". It is observed that the present application is a Divisional Application 
and this reference was provided in the parent application. To assist the Examiner, however, a 
copy of this item is being provided. It is asked that the Examiner properly consider this 
publication and indicate that it has been considered by initialing the item in the Information 
Disclosure Statement previously filed by the Applicant. 

ISSUES UNDER 35 U.S.C. § 112 

Claims 1-10 have been rejected under 35 U.S.C. § 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
Applicant regards as the invention. In particular, the Examiner indicates the use of the term 
"about" renders the claims indefinite. It is respectfully submitted that one of ordinary skill in the 
art would be reasonably apprised of the scope of the invention as the term "about" is used to 
mean slightly above Or slightly below. It is also submitted that the Examiner mischaracterizes 
the claims as ones where it would be appropriate to apply MPEP 2173.05(b). Here the rationale 
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of MPEP 2173.05(b) does not apply as the claimed invention is distinct from the prior art for the 
reasons later expressed herein. 

ISSUES UNDER 35 U.S.C. § 102 

Claims 1-9 have been rejected under 35 U.S.C § 102(b) as being anticipated by or, in the 
alternative under 35 U.S.C. § 103(a) as obvious over U. S. Patent No. 4,677,413 to Zandman. 
This rejection is respectfully traversed. 

Claim 1 explicitly requires "a first resistive foil having a low TCR of about 0.1 to about 1 
ppm/^C." Zandman does not explicitly disclose this limitation. The Examiner appears to 
recognize this fact but indicates that this limitation is disclosed by Figures 2 or 5. It is 
respectfully submitted that if the Examiner further examines Figures 2 and 5 they do not directly 
illustrate TCR, but rather show AR/R in ppm and temperature in degrees Celsius. The TCR 
could, however, be computed by the quotient of AR/R and temperature. It is further observed, 
however, that neither Figure 2 nor Figure 5 includes a scale for AR/R therefore it is unclear how 
the Examiner can purport to determine TCR based on these Figures. Therefore, it is respectfully 
submitted that this limitation is not disclosed as the Examiner indicates and this rejection must be 
withdrawn. 

Claim 1 also requires M a first resistive foil, pattern, and substrate being selected to provide 
a cumulative effect of reduction of resistance change due to power/' It is respectfully submitted 
that this limitation makes the prior art remote and the Examiner has not properly considered this 
limitation. What the Examiner overlooks is that Zandman '413 does not disclose consideration 
of the effect of these parameters together to provide a cumulative effect of reduction of 
resistance change due to power as required by the claim. By improperly ignoring this limitation, 
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the Examiner is ignoring the structure implied by the process steps. Note that in the present case, 
ranges are provided for each of the parameters. Therefore, even if a prior art reference was to 
disclose a parameter within the range of parameters or an overlapping range this limitation would 
not be met unless the resistive foil, pattern, and substrate were selected to provide a cumulative 
effect of reduction of resistance change due to power. As described in the Specification, the 
present invention looks not at independently manipulating these parameters but rather at 
considering a cumulative effect provided by these parameters not disclosed in the prior art. 
Therefore, this rejection must be withdrawn for this independent reason. As claims 2-10 depend 
from claim 1, it is respectfully submitted that these rejections should also be withdrawn. 

Claim 10 has been rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Zandman '413 in view of Witt et aL The differences of Zandman '413 have already been 
described and therefore this rejection should be withdrawn on this basis. 

NEW CLAIMS 

Claim 11 is supported by the Specification, at least at page l t lines 11-13. 

Claim 12 is supported by the Specification, at least at page 4, lines 8-16. 

Claim 13 is supported by the Specification, at least at page 4, lines 3-6 as well as page 1, 
lines 1 1-13. It is respectfully submitted that the statement "The resistor can get hot and yet it will 
show only very small changes in resistance due to power" supports the statement that "an 
operating temperature for the resistor is greater than ambient temperature." Thus, there is no new 
matter. 
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CONCLUSION 

No fees or extensions of time are believed to be due in connection with this amendment; 
however, consider this a request for any extension inadvertently omitted, and charge any 
additional fees to Deposit Account No. 26-0084. 

Reconsideration and allowance is respectfully requested. 

Respectfully submitted, 

JOHN D. GOODHUE, Reg. No. 47,603 
McKEE, VOORHEES & SEASE, P.L.C. 
80 1 Grand Avenue, S uite 3200 
Des Moines, Iowa 50309-2721 
Phone No: (515)288-3667 
Fax No: (515)288-1338 
CUSTOMER NO: 22885 

Attorneys of Record 

- bja - 
Enclosure 
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New Z-Based Foil Technology 
Enhances Resistor Performance 



Seuven Goldstein and Joseph Szmart 
ViBfiay IrUtrtcchftoiogb /nc. 

The prodnctiort of bigfrpracfeion ratfafcara depeftd* 
primarily cm ft* dograa of control mAlatained 
over the effects of temperature on device resis- 
tmco. Although manufacturers hav& maatsr&d th* 
efTed* of changes fa ambtetit temperature, correction 
fbr the Joule effort— hi which a resistor heats up and 
diaaipat** power as, a wit of the load it ie handKng-*- 
rttmAina a challertfi, By significantly reducing 



eitivity of rwlatoa to ehaftgaa to applied power, a new 
^Wed" tedafiology finom Vbhey intertachnology 
provide* as much as a fcenfoW improvement to wattaga 
coe#fc$erit of reaietance {WClD, a key figure of merit for 
retfetora that accounts for the affects of both ttribfettt 
temperature chang* and resistor wri£»he*tta& Resistors 
bd**d on thia breakthrough Z-based technology offer 
the aeroe form and fit ItaictSdh aa do conventional 
devices, white establishing a greatly taspro^ed standard 
Ibr accaracy in fixed resistor application* such as feed- 
back, pain aettin* volte?* division, and tiumtotfl&naititf 
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in q wide range of end products. 

Understanding Itanperatain and Wattage Coeffl* 
oianta oTRetila&mce 

WhoA influenced by the joule effect {a *be in tem> 
perature due to ^lf^Loatiagk low-TCR relator* tend 
not to perfbrto to their TCH specification* Ixwxwacy 
in Mtfvprttirfott raaiBtoce with TOR value* of juafc a few 
ppm/*C tan reiwH In untenable onw lit <he estiuuna or 
the r^^fc labil- 
ity und*r load,, This 
problaib mak&a it 
difl&oult for design* 
or* to <&pc*a tfu» 
bast' rodfftor fbr a 
p*vea application. 

Understanding 
end addrcafttoff tbo 
efifects of tempera* 
hire cttitnga in **la- 
tf*n to seJf-hcattos 
require* a new 
fi gi*re of merit— n 
power eoeffioleat of 
resistance. Tbi* -fig- 
tuno to jtfffemd |o as 
the wattage obeffl* 
dvnt of redft&hc* 
<WCfc> for butter 
pbonetle differs i&av 
Hon from tezapexa- 
tore coefficaerfe of 
resist** ee (TCR). 
By coaal daring 
thee* MS pd 
WGR fi^um JftflependenUy^ dctiofeai* Ma b*U«r ovalu- 
ate resistor* ending to the demands of fttfr $y*tem 
designs - 

If the current level ia ooaetaat but ft* ambi«nt tam- 
petatufe i£ ya&abto, then a Tartatot with a low T6R 
value will of&ith* groaieat pteWHty. ft an &a other 
hand. the curiam level is variable but die amfcfegfc tempera- 
tuns is constant then hiab Habfltty ba provided by 
a low WAR value, ftnalfc If both tha 
ambient temperature arc variable, a 
TCR and WCR values w4E offipr tba 



pfrtaUira^ (T) is< meaauM to *atabl£*h the n&Uttoittihi& 
het^wi r^iatane* ehakf* tod tomparaturp. B * 
A* voltage (V> and cuirapt (I) then aieiaoaaured atata* 
biliaod to vote up to rated power, the established R - fit) 
reiatfanahfp way be uaod to translate the pa war (VIV 
and jnwlsfcance jV/1) into temperature* This calculation 
ffsner^Dy will provide-more useful *ud eOcorAte re&ulto 
than A temperature fianao* placed near the rofclfftfve 
layer. Though result* nw bo aimilar, the teftar tnethpd 




aresiBtorwji 
current (aval ai 
reefetor with I 
best stability 



Meaaotfng tbi 

' Using a tiki 
material of 
6,000 ppm/*0„ 
rise of the re$j 



Effect* of Sefrheatitttf and Date*- 

l y similar modal with a radotive 
TCR. such a* a Balco alloy or 
i» possible to i&eeeu** the tetnperatturo 
ve layer aa a rwult of se&habtta?. 




First, the D« resistance value CR> at dlfftrant 
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(alia td Indicate aithar tiba temperatuxa of tha 

rasiativa layer or a raHabla toeasarfitawnt of ita actual 
taiuparatura. 

Maziu2kcturera oft«n use this mathod to datarmina 
the proporUonal ralationahfa between power load and 
t»mperat^ riaa in a partial^ 
aatabUfth a valua of Uw^al re*S|to«g© O?^ to C C/W fcr 
tha device What thii ttat does not account ibr U beat 
^ranafcr via oonductlon from the resistor^ outer aorfaoa 
aiid through the laada mi FOB. Because the extent of 
heat fctfamfer depend* on mounting matted; tubrtrata, 
PCB oonatniction, and pad and trace ataee, &o too does 
ikefi&ofadtfyfco. 

For the aaka of accuracy In these testa, the must 
be rafejrod to &e environment to aooount For tho 
wattajo directed to areaa other than the resistive layer 
and Che body/beat sink* MsimfactuntB often assuma 
that the temperature for the PCB or outer surface will 
roractia stable <at ambient teuperafeuefc ae a result. 
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their meaBwamoats may not reflect the true thermal 
resistance of the device 

lb determine WCR when TCR is not the key figure* 
first assume atobethe coefficient of thermal eonanstan 
of Che substrate material. Next, evaluate the strain 
under load in * ftft chfc *™ter *™#in ambient tempera- 
ture against the strain under selfr 
heating A change in ambietot 
temperature (AT ft )i wm ranee a 
strain (ej to the substrata 
(*, - <cAT a ). attain mate* op 
for the increase in ranstanee of the 
heated foil; however, if the foil'* tarn- 
par-afto** dsJesiy 4* same AfiP, be- 
causa- of the boat gyrated by a load 
{P>, fee strafe will not be the ante*. 
A part of 1 the load 1 * heat 
fp § o f 4 P fc\ ^lU wiU be ttrtttted 
normally toward the substrate* 

Assuming a uniform distribution 
of power on ttta Chip's surface the 
thermal resistance of the fefl/aub- 
fltrate interface (K^) xvfll cause a 
temperature d«p of AT t * P M -B^ ( 
and the attain n the substrate's top 
snrfece will be i •edooed by t, - a-AlV 
Within the enb< tr«te» due together* 
mal rwiBtan^k«o tt ), the tenxpereh 
tore will Irop farther by 
t% ■ P fi 'IW : for a plftt* thai can 
expand, a linear temperature drop 
aoroaa Its thftWaesa (t> causes a dif- 
ference ia eocfkneien between the 
top and the bdti^tt sur&eee atr*i* 
difference Between surface* 
tfe v ft-AT J, en* i the plate bends tote 
a tpheriea) shape of radius 

This effect xc lay be constrained by 
external forces an a resistor chip. For 
example, wbenia chip is attached to 
a heat link* ih^ suharriite !e not free 
to expand. Tbetmal ttemeu may be 
due to nonim&nft distribution of 
the paver on £ io chips si*rface> be- 
cause the he* ■generating pert of 
the foil doesn't tover the whob 
strate end ewnf of the heat Oat** in 
other khan the normal direction. 
%eee oonditsojpa *»ay modify the 
strain, to a tetptitt, the strain In the 
Bubrtratfe topf surface will be fur- 
ther reduced bjjj (smaller than the 
•br Of bottom |txrface> by a ffcetor 



fg, wtth f 8 < .lay* 

The total difference in the strain, far the same fctn>> 
pcraWre in the substrate's top surftoa* because offc ' 
change in ambient temperature versus *elfn**t!hjb wlU 
be ej + tfg hi a?&% +■ f s -a-AT. - a P l CR t u * f*^*W« 

When the resistive foil is forced to follow the strain In 
the iubstrafte's top surface, the relationship between 




Arm your appfcafon with total circuit protedjoti 



or auonwiJve, onVtl^OOS 
msinyj&awnns three tarniPe* of 

Metal CMdetoriffefs (SIQVi| 

rryyvcanic SMW atnomeiM* &pea 

joti^; enCao&uiBUM Utodc [Sf ^no 
iow Brofik? ipo^osed |LS} ^pa 
*cr ^ v« wgy s«d Hgh orr«rv 

Gut Tub* *4flo VA^ttge 
Protectors (SVfttffty ove^^gr 
proton v^rh oww csfj^^ 
a^wrede was. mcliidino b4<=a^ 



arw yjem^fe ontfew tor ■teweem 

TKennkiofs <fcy rcMS»talf 
r^cufl^ ovK^tfifiTppr.sajre,; ijnd 
hrutfi cunefic pwceon tfi * Uo*d 



EtW- I." 



6«Oi Inc 

fWln, N^v J^rwy 08830 
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tha relative reiUteftoe chimg* and ataraio to titpretetd by gag© Actor fcs 
In thto caw k - 2. As a re&ult, a rsfirtectw of sew> TCR wHl shovsr, muter 
!a*d P, a taa Itt v*hie (AR/R ■ 3*<i*<Riti ite vatttga 

eoejSdttitofremfltanee wQi b* WOR- t£R/KyP* 2a-f T 0&un + kit**), 

Improvement* fm I^w^WCR Rwletora 

T&iWmade solution* aow address Ae demand tot, praetafon nsstetora 
with high stability *ven under changing k»sd level* I^WCR TeskfiM* 
hove be^Tv dtwigned to in**i cafttOtt ftpedAcstX^ft fcr variations in am- 
bient temperature, load ch&fctf** ovev tin*, Ifeaite of allowed realatance 
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i 
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ttilnk Awm* ~ for 
the m>rtd'fl smallest thick 
film chip rarfrto*. 



vt4kH. 9tf^***Mlv* mid i 



far p*d<tan wu m 

«*^WmoWW^) An w^n* «™ tend 

9oU «r *stua vAm bote* n»t w*2« 
bat tf**> to* iter* M* o^Mfl to 
iv»<l*afy ft* toU«M to l«. 

WWf to** m ypur mil*, MtHtf&U 

»rtaJcs$tn» ren-ooo to itnfvt yw **« 



Anaretr 

What'll « Mmk nt hiW 



PAGE 12114 * RCVDAT 8/1212004 9:21:40 AM [Eastern Daylight Time] ' SVR:USPT0-EFXRF-1/1 * DNIS:8729306 * CSID:5152881338 * DURATION (mra-ss):07-30 



08/12/04 THU 07:24 FAX 5152881338 

; 0e 0ct ' 2i: 2002 l 9:, ' 0AM ..M** *. 



MCKEE VOORHEES & SEASE 



@013 




Figure A 

thMg*> and 4** H talkie* to reach rteaifltance Umite fbl- 

lowtiur & pATW^^ ^ 

On* *x*ck rcfe^r^-^ahay'fl Oi^W. atandard throng 
h(a4mi^4^ OW9 » alo^of ~0.8>pin/*C TCR over 
tampttataro Aing* from BifO to SITG, With ail Tfc of 
iOOWW aftd» WCR of 280 ejf»h/W, tho fi»tn« feOb t«A- 
pmtum/risefiifc'tt &ei*b^tihc ^ejjgte to a ilopo of 2.8 
ppm/^C (Fjaw* D- " . 

Figure 2 ulfctrates a current* ecslng mdjtor (Vlshay 
styla VCSS325 rated at 3 W in air end 10 W on a beat 
atok (at ^^CteiWient), <ma**w**wi tor tow TCRa* room 
temperature* g&* ten* style of rtfiirtar engineered for 
ra of TCB and WCR fs afctiwn in Figure 3. 
i the response of a VCSS32 heat-sink- 

tot eeoaw to a atop pah* of 10 W In tbafi 

taaa, the thermal time conetant wa* taprtved by a fae- 
tor of & t 

p A higher leftel oFflertormente la possible wfth Vishayfe 
intfodudtton |T the Z-foil resistor, which ofifore TCR 
le^taw^fy unheard ori * * tftsfijcdilp device The uise 
of 2 foil in potf er rasf rtore and rairreniHtenaing twiatorc 
with low TO* and low thermal reafc&wce aflpwa for 
wucK tapwrced ourrtfftt m$a*u*em*itt fcocaua* tha 
ehkh£6 in mktanca with currant changes haa been re* 
dueed widfcal&l Likewise, th* performance of uurD^v 
moturt ehip riatetor* could bo taken to new level* with 
the taplwnettkation of 2Wbil technology; There are nu- 
meral* poaeifcQtties for the uae of this braaJrthroogh 

COMPONENT tNDUBTKV ^LV/AUCUST ^002 



best «oinbina 
Figure* 
mounted cur 




technology in the dav*16pro&i# of ancillary produefc. 



i A raaSatdrV WCR is a#ect*d dfcfcetly by the way tn 
tabid* tb* viator haa been counted, particularity If 
Surface* or heat-*iiik-mou»ted; .a'a a mult, data from 
nianufecrurert 

WCR value. Likewise, a kigk-predaJoc redstort 
tabfliry is fnfluenoed directly by temporature---tKe re- 
tor behaving differently when boated by an outside 
r _ jrce, a* eppoaed to ftolf-beatibf while dissipating to 
own power, quantifying: CM* difference within the re- 
bistort apeoificationa can contribate significantiy to the 
Inability of thss devfiea. 

} Deaignera working with apeefflcattons for stability of 
juat several ppmrC should tart tor stability xiader 
fchaagtng load to eaauve aM^«tey p«ribmance under 
' oftdtttorts matching the e^ 
UeatronG requiring h^b ftability undar changing- load 
litJcma, redatora of low WCR should be specznad\ 
constant load* and variable ambient temperatures, 
iW»TCB reaktore will provide the beat stability And 
i both problem and wattage are variable, both tern 
and WCR are required to ensure high »C*b0i& 
_Jr* now can guarantee a new de^eo of stebiUftr RTXd 
\ accuracy in fcftoVreeiator appiicationa using goJntfon* 
■ on Viahay r e revolutionary Z-baaed reaietoT tbU 
iogy. Q 
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0.15ppm/°C (0°C to 60°G) TCR 
HIGH PRECISION FLIP CHIP RESISTOR 

VFC1506: Bulk Metal* Foil Technology 



©014 



• Lowwt TCR, using Z Foil Technology: 

045ppm/°C<p 1 tto6ff , C) 
05ppm/'C<-5& 0 Cto+125«$ 

•TbleriinqelaO.OI* 

• Non«lndudlve{<3nH) 
« 50% higher power capacity over 

standard surface mount chips 



twos, isoescsAvAiuwu Soon 




ttafi oe the 



PIS SlrMtCOriDtJCTtlRSs RcclificPi »' S*na.l-5igirsi* Oiode* * Zcm-r end 5UMVJ5$cr Oicdj?^ 
mf£f linTEO WDDIJLt^ DC/DC Crmv4rtGr5 
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